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METHOD OF REMOVING AND RECOVERING BORON TRIFLUORIDE WITH METAL FLUORIDE AND 
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(57) Abstract 

A method which comprises contacting a fluid containing boron trifluoride or a complex thereof with a metal fluoride to selectively 
adsorb and remove the boron trifluoride contained in the complex and heating the resultant metal tetrafluoroborate at a temperature in the 
range of 100 to 600 °C to separate it into boron trifluoride and the metal fluoride. Thus, boron trifluoride can be economically recovered in a 
reusable state without causing environmental pollution. By applying the method to a process for producing polybutylene, an olefin oligomer, 
etc. where a boron trifluoride complex catalyst is used, the catalyst retaining its activity can be recovered and effectively utilized. 
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^fci^%m\^. m'^nuti.'T:E,y^:/it^s^mtmtn\tf)-^^u^^yvit^- 
10 ^mjhmwfkm^m\^^^if-^):i-vy ^ >(D^m:f5m\zm't^^(D'v:^^o -rtjifD 

^, :tUyy( >^M'&LTf#6n'5>J^U :/5^U>fe-5li«:f U:7^ >:tU 

^y)iyi-n7t^om^mM^-bD^vx. y yit^mmt^y yit.^'ymi^ x t\z-^ 
15 gib. muLTzE-y y^tn^^ymtmitmtt^^E.y yif!i^ommmi^mm^nm 
mi^xnmm't^:^^\zm-r^h(D'c$>^o 

mz^n^mmt.i.xx.mmzjj:mm\z^m-^nx^^^o cn^o^i^t^, 
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(Dn^mm\z-o\^^xm^^. 
^•t\ 7f-oy^u>0^x-mm'Bmmti.x\i-vy'>m^m-r^^v^- 

^^y^tdT, ^H#fFS4, 1 5 2,4 9 9^i^^{Iti, S^M^ <t UT:^ 7.^1^=7 

m^mi 0-10 0(D:j^'j-ry::^5=->^f#§«^sm*^*ffi^$nTVi-57it, 

*;^cg>:'>N#l1^ (EP-A) mi 4 5,2 3 5-^^^{c:«, a-^MiSi UT^M 

ffi^i, y:/-T-> 4^(^*588^ tchf-U 5^ >-M^-&^ 7 o~9 0%'^W$-& 

L<T«8Je)T*ffla:$nTVi§, :B:#:6^{c:(i^l^|^l 0 (DUmXa-^Vy ^ 
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5 <2>. 

^J^t^. #W¥6 - 2 8 7 2 1 l^ll^^tCH^IS^nTl^-SJ;^)^. ^yyit^s 

10 i^^x^tuy ^ >^^j zt-^-^^^m^mm-^^m^^nxif^^o 

mmi^mm^m/uxmm-^nx:^y). ntubo^ii^mmzit. tHu-t 7:7^5^ u> 

T>^-T. ^i4V-y, 5RIPOigSi4i^M©7K^^Ttt'faLfe^, 

7^m'r^:^f^-f}mm'^nx\^^^^^. mtE(D^^\z. c:ne><^^fe(c:-^viT«^i^ 

mm-^nXi^D , Madgavkar ^(O^HI^fF 4 , 2 6 3 . 4 6 7 #{CJi, M^&^^ig 

^^^m\^^m^rz^t-t^B.y C7 :^m±x^^iz^Wi-^i±^:it\z.i:'oXE.yy 

iKFM¥6 -2 8 7 2 1 i-^^^i3«, ~y yit^^omj^mi^mm^mir>^j^\z 

•T^^x\zMi.xmmm(Dm<tm^mm-^'itxmrztsimi^^mfj^^i±. Kj^t^m^ 
mmLxmmm'r^z.t-^m^^nxi^^^, 
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U ::f -7 - iitt $ -B-Hf ijffl r S 51 ^ ^ tiT S , 

"nrtgttTi/^'^Sc Masco q; -^l/:7^ >^3t^^<^WT-g):tI/7^' >:t'J 

4.4 5 4,3 6 6^43j;tX4,3 8 4,1 6 2^tC}i, :t U :JT-<bS;&lC:fel>T 

nxii^o Vogel e)(^^SI#fF4,4 3 3, 1 9 7-^{C*3ViT^i, C CO>Si^::^s!cJ|^ 
U :^ i:^M$i±TH7 ';/'fk*:'i7^^^SUTU-5o Morgenson ^CDtRH^ 
1^4,429,1 77^, fS.^XS\Z Madgavkar ^ CO^S^WF 4,213,011^ 
*3J:D?4,3 0 8,4 1 4-^(C:feViTfc, :t U rfT-'fbSJ^;:{C:*3 ViTH:7 ^j/fbTJ^'^? 
^<^®iR?fiJi: LTvU;*7^fflViTVi^o Madgavkar e> ®^H#f|: 4 , 3 9 4 , 2 

:ine>©#U tf-;i/T;P3-;i.!^^>'U LtH7 ^v'^^:3j^r>^;&p^^-r 

*i^J t L T © 0 jg L Mffl fc W ;5L e> tiT^c o 
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'tomOE.y yitn-s^m^m^-t^yjmtLX. Tycer ecD3RS#|^ 4, 9 8 " 

1,5 7 8^tc«, :tuy^ >^ 0 ^-^-^^mm^mi^^rcitjmmo) KF. 

NaF ^fzit NH4F tmmt[-^^Z.ii\ZJ:-DXE.yyit-^^fm'^^i:t^:^mi!)^ 
W^^tlTl^i-So Walker e)<7)^ffl#|^4,9 5 6,5 1 3-^t3Ji, ^Uzfv— ^ 

So 

10 :^m\Z^\,^Xit. KF, NaF NH4F t:mi^^X^y y itn^Om^^^VT 

^^mz±^-t^v^h^y)i^:tn-!isr:7mi-h^j'yAm. (NaBF4) ^^zj^tj 
^j^i^m. (KBF4) (Dm^M^m^^. ^n-^ne 5 ox:^±i5^zs7 5 o-cijAJi 

T^t. i:m±miz:$d\,^xit^mizMi^tii^^o ^ft. nh^f {d^v^TH^na 

MfC, E.y yit^0m'^\Bli\5LT^:^mtVX. ^S4#i^ 2,9 9 7,3 7 1 -^{C 

=-h u )Viz^K):»x^(D^y yit^^m^^mm^T^:$mAm^'^nxi^^o 
20 mity^OT^va-h^j)i<Dm}^&.±x^Ki. mmm\z®.mMti.xmoMvx 
^±(D^ni^miz^n^E.yyitt^om^mi$imm^mmi^rz^mnmya±: 

^:^m\tmm^nx\,^:f3iir^o 

^^moBmit. -y y<\:yi^^m^ftu^(Dmi^^^^-r^mm^^. mmi!)^ 
•D^mu^y yitTis^m^. mmmx-A^-Drnmrnm^^cuu^mizj^K) , b7&^ 
hm^^Mmx^^-r^:/jm. ^^xj^nmm'^mfji^y y<t^^m^]sii\^T^:^m 
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10 it7i^^m^^}\sL-r^mmmji-:^^^n.tiiL. M\z;i(D:^m^^^j^uy^>(om 

ffl r ^ Jj? U ^ "7 ^ > O Slit ^ B m b 2|5:^ b . 

■r-5^#:^, Tte^ cn \z^-ryyit^m\zmm-^'i±x. ^i^'=^<D^y yit^t^ 
15 -^^^ii^wtc^^^it^ :i t ^wmt-r^E.y y<tyi^^m(Dmm:^mzmr^ 

MF„ c n 

Tjk-to n = 1 S^fi 2) 
20 :$^^BM<Dm 2 it. 2[s:^BJ(D^ 1 fc*5tiT> SM^a^T&U 0 0 X:j^TT'*'5H^ 
tIn >j7 ^ CD MT -5 o 

"ym^mm^rcitmmmmt^mtxm^^-^tircmi^xi^^-yy^tn^^mo^^ 
^i^mizmr^o 

rzh<Dxs^>^E.y yif!i^^m(o^^yym\zmT^o 

x-5^;p^, ^h>!^, T;P-xt:h*^, xx7^;W!^, ^mmm^ 
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(x@i) E.y yit^yymmrc\t=y yityt^^ymmi^^-^mr^mi^^. ti2^ 
ci] iz^^-ry yit^mizmM'^'ttx. ^^i^^(D=.y yit^^m (BFg) 

urn. 

MF„ c n 

M(BF4)„ C2] 

*^0^cD^8«. mmm4i^±(D:tuy ^ y^mmmniiT^. tie (d 
e. (Ill) (^j:mt:^ts^v:tuy^><Dnm-:^m\zm'r^'h(DX'&^o 

vy^ >^?^tsfi^-r5Xig> 

M^itT, ±M^WWiM^o:)=.y vVcT^s'Om (BF3) ^aiR6*}{c®*$-&, TIB 

^ 1:2] {C^-r7^h^7;i/:^D7fcr:7i[^M:^Sr:fe^$-fr-5Xig, 

MF„ [ 1 ] 

M(BF4)„ C2) 

(III) H7^:/'ft:>t^':7^^®^l^^bfc0t'fb^J^-^W-r^S;^;jrl^#iS:lHiiR-r'5 
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(1) E.y y it^^m t^itM'^^ ^U^E.y y mj^^^mp^ tc ^ 

i^y^y^mnm-^-r^jin. 

M^-frT, ±l5ft#:MiK4'OH7>;/'fb:j}^'^m (BF3) ^jltR6tJtC®«$-fr. TIB 

MFn C 1 D 

10 M(BF4)n C2D 

^-r. n = 1 ^-5li«2) 
(III) =7u/'fk7jNr>3^^®^|^^Lfc^<bMS:'^Wr'5Sj^:?l^i^^lH]iR-r'5 

15 (IV) nm (II) -e^^bfc7^h^7;U:f n/f;':7^^Mit^ 1 6 0~6 0 ceo 

20 d^e> (VI) (T^xssr^t^^u^tur'w' >oS3i:7^}*{c:p-r§'feoD-rfe§, 

(I) yit^K7mtmi[:m^^ibu^=.y y^t-^i^^mmm^mmcD^^TiZTi- 
t3^zsx-^rzi:s.mmvTf3i^^j!t:^m'^<^iz, tib^ ci3 tc^t-:7<:/'ft:^ms:^!i 

25 M^-frT, ±IH^^M«ipf (Z)H7'y<t:5}^'j7^ (BF3) THB 
^ C2] fC^-r5=' >';i':tD3iN«iyi?^M^^^fijc$it-SX5g. 

MF„ (13 

M(BF4)„ C2] 
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(III) ^y.^yit^^^m^^mm^i^rcmm^t'^mr^Kjt^m'^'^^mi^r^ 

(IV) xe (II) -e^^bfe5=- h77;i/:tD:ii>'?m^mm^ 1 6 0~6 0 Ot:<75 
5 taSieHTSP^f -5 billed; oT, =7 «;/'ft:>t?'^^<!i 7 «;/'fb^^t ^#SX@, 

(V) Xm (II) fC*5ViTfi#:M^^'4^CDH:7-;/'(b7f:':7^^®^$-&Sl^tC;SJ5&^ 

4> jS^ b «t{b^J ^ lEl jR-r ^ x@, 

(VI) X® (IV) ;0^6[H]iR^n^B:7«;/{b4^t7^<hxg (v) f}^iE>mi\^-^ti^m 

10 ^^it, m'&Mi«a:UT:t^7-i' >S:fSffia^-rSXao 

Mt&^C 4^1^:7^ >T^0» :j1^U^1/7^ >*t3}? U :/^U>-C*'5>i? U 

20 >(Di5i5t:^r^t::M-r^, 

- 3 o"c*i^+ 5 o°c<Dmmii-t^^ii^^^ii-t^'^^^}-^vy ^ y(D§^m.:^m 

25 2t:^H^<^^ 1 5«, 2tc^HJ<Dm8 7&^e)ll 1 2<DVi"rn:;i»^C*3ViT. ^.yvit-^^ 
'^m^mW-mm\ZiQ\^X. ^y v\t'^'ymif^iYM(0^)V):tti^O .0 l : l7&^e> 

><Dmm:f5m\zm't^. 
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H :7 «y ^ ^ ^ i «H 7 ft ^ ,h ^<b^J e> -5 = 7 <b ^ 

5 «, MiS^f^ffl^LT AICI3, FeClg. fiS®?^2r"g-tfl/i^D}0-5:7 U-7';i/^^7'>' 

^MJKic^^ii^n^d^ Aici3> Fecig. mm^tit^i^VT, ^Kmu^oum 

10 Vi^o 

>^m^7ji=¥Mtiz^'oxmm-t^mzs =.yy<t^^mT!)mm^nx\^^^, . 
mmiz. -^^mm. m,mitmm(Dmmzi^^f3iinm^m-r^T)v^)i^>'\f> 

m(Dmmu. i&m^tuy^ >mt^mmmt<Dmn7j]^^M\:\z^K)niDnx\^^ 

Tii-So z(Dmmmmm<Dm^mmiiLx^~yyit-!i^ry^^f^^-is^(^^^f,tj: 

(D^mz^i^^x^. =y yit^^m^rzit^<D^^-fy^i^m^tixi^^^o 
&.±<D^v\z. ^y yit^i-s^m^rcit^cD^mt. it^xm^commmutv 

25 jt:mm\z^m^nx\^^^o 

(omi^^'^tsR}t^m'^^ti^x(Dmwf}^K}!Bj:nif}^ihmtii'r^. ^^miz^i^^x 
m^>^^y^y<f!i^r^^^ft\t^(Dm^^^m'r^mi^tvxit. ^mo^^iz. 
yit^^^m^rz\t^<D^w^mmh-r^m7B':fu-ii::;^:fy^iE>mm-t^mwii^'t 
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:$i^m<Dmm<DnMti.xit. ^yyift^^mi^i^^'^mr^mi^o:>m. =y 

15 •&§c:<i:;*^pJHg-e^'i>o 

'^mmi^'pizE.yyityt^'ym^v<it^(Dmm^^mhi.<itmmvxrji^mm 

iiL^-^izj^^^^^mmT^rzibiz. m.i$^'p^zzni^(D'^mmit'^<^if)^^^ti^ 
mmt, '^mm<t'^m^'^^ui^^:^:fy^y yit/-^fj ^ j^(D^mm^''Pu<T ^ zl t 

^ { C I i T # T -5 i^Mg V i . 
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^(Dmmt^<^. m^i:^. Tjin—jim. ji-y^jvm. ^vym.- 

^^;W7'Dh!;i/x— x^;i/7'n fc!;i/x~7=-Ji', >?:/^;i/x-7^;i., 
^^;u:/5^;i/x— x^;i/:/5^;i'X-7^;i/, :/n fcf;u:;^5^;ux— 
20 v^JUx— abSVifi, :7xx;Wpt^;i/X— 5^;i/, :7a:x;ux5^;i/X— 
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XX7";i^^<h LT«, l^^mhL Kite ^^Q ^(Dmmm(D7 Jl.n-)lj^^t. 

mi!^^\z\t. ^Mx5^;i/, i^Mx^;i/, it^:/Ptf;u, 

@^®E^>5^;u, @^m^+'>;i', ^^ti->^x^;i/, ^m§mx5^;i. 

10 mmmmtiyXit. i^mmhL<\tc ,'^c^<Dmmm(Dtiji^^>m. cine. 

iSmT;U^;i'S-C"b:5^-i!0^T;i/=^;i/STt>J:< > n-, sec-t)U< « tert-T;i' 
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i.z-D\,^xm'Amm-r?>o 

^^y yitv^^i^is.. m^i^, ^^ll^T.. ^^^y^y.y^)V^~-. mm 

rnmm. Minm'(D^m(Dmm\zt>f^'DX±m\z^m-^nx\*^^f^nxhK>. 

'm^m.m\^X^^h^^f^\<>o 5?^ia<i:bT«. yyit^)=f-^h.^2 %%)S)s± 

20 HF + LiOH LiF + H2O C3] 

2HF + LisCOg ^ 2LiF + H2O + CO2 C4] 

y yit7mm^mmthx^mr^m:m.-:fti^7.\z^\,^x. mm^^m 
tT&^fes^t, ^<Dmzyyit')=^^2^-mmmmkmt\.xm\^-r^o z.<o^^u 

hm<D^i&(Dmmizt>r:L-:>T:kmizm.m-^nx^^^<^nx$>v. :^^mizm^^^ 
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^fc, ^'^^'fbJKmm (HF) t. m^JR (Ca(0H)2) afe ViJiJy|{b:^;i-i>'^ A 
(CaClo) t-^^^s TIB^ C5] ^^tt C6] (D^mz'^-oTy yittlJli^^A 

2HF + Ca(OH)2 ^ CaFz + 2H2O C5] 

2HF + CaCl, CaFz + 2HC1 C6D 

^mtzm-^^\^\t^'^^(D^mzii^x^m'^nr!L-h(D^^(o^^m\^^x% 
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2HF + SPCO3 SrFa + HjO + CO2 • C73 

5 $ii-^fei6fzJi|B^ C7:i (D^^\zyyityi(-m(D^mmm^noZ.ii7fi^$>^i!}^. 

10 ^M. m^mmy^vCT.. nmm. ^^(n>mm\z^^^x±m\zmm-^n^^m. 
^m^athxu. y yit^-^voA^B s%)ix±^mT^^o\zmmmmmi'rc 

(D ^ jl^S< d i 7&?M ^ LI/ i o 

20 imnmvrzh<D^mm'r^z.t-fy^w\ztf!-i^Li^^o 

2HF + BaCOg BaFz + HgO + CO2 C8] 

^ (D ^ 7 «y fb/N' U A t L TgiJ^-r -5 . d CD ^ ^ ^iij^ 7 -fb/t 
25 'J'^^ASr^fflf'SClt'fo-r^^, 

«:/<b!f:':7^S/t«-€-<D«g^Sr'^WrSj5K#:^±IS<^:7 ^yfb^M (MF„) 
iz^m^'^^h. TtS]S: C9D ^TtJl Cl 0] \Z7T:-tKJt^^^^mizmnVX. y 

yit^mit. Mm.i:-r^mwizmm^co7-h^yjv^n:^omm.^mmL 

(M(BF4)„) tU^o JEtC, ^©1^. MJS>t'<Df§{b^!lttS*&^l^«^4'(CjS8lO 
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nBF3+MF„ -» M(BF4) „ CO j 

n [BF3-(^<bm)]+MF„ M(BF4)„+n («t^b^J)---- Cl 0] 

1". n = 1 Sfc«2) 

15 ittlJV'>^A. yyit7.ha>^^J^:i6^ZSyyit/^V^J^\t^m^mmj^} Sr 

M^g (M(BF4)„) Oi^^SljgfCOViTtt, ^JAJ^ Jordan, T.H. e>fCj;S^:5: 
(Acta Crystallogr., Sect. B, ESI C33 (1975), p. 669-672) (C:J:nJi\ MfeOi^ 

m^mm(D^^t<D^m\t. xm^m^miz^vm-^izmm't^iitt^x^^o 
mi^ty yi\:^mii<Di^m(D-:^mitmzmM-^nu^^o m^it. y^it^m^ 
^3ST'3te«b. ;^^\,^i,tyyit^m^^mr^^miiummy^ 
fcm^miz. E.yyit'!t^^m^rc\-i't<Dmi^t:^m-r^m^^mmmm-^it^:i 
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10 xh^<. mmizjt-cxm'M.m^'r^z^t^m^v^^o 

^m(Dmmhmzm^-^n-r. m'Miz^^-t^z.iit^xt^o m-M. mm 
^xu. ^fBmm.i:vxo.o i~i ohr-'<DWimf}^^m^-r^:it^^x^^o 

15 /'^y^^x:=yyi\:^om^^±izm^-t^rzib(Dyyit^m<Dm\t. yyit 

v^'yj^<Dm'tiz\tMMfr^mi^^(DE.y yitTi^^miz^'Eji'U^. yy\ttt 
y y<t^m(Dm^mz^ <m^^^:itf}m^ v v^^^?, ^mm\itm:^\zmisiT^ z. 

20 t.t^X'^^. 

\^A±v^^rz-:f5mz^ D , ^yyi\:Ti^^M^tz\-t^<Di^w^^^-r^mw^yy 
{b^si^tt^-fr-sciiiCctoT, ±Mm,i^^(DE.yyitTi>'ym\^yvi\L^m,\z 
i\^^^m-^nxmm'^ e» ^m^^^nsc 

^yy\\:.^^m^^m\^rzyyit^m^m^^m'K<D-:f5mx^mT 
25 ^dtT&t-e^So 

%m(Dmmz^m\^xno:it^x^^, 
^mi^tz^y yi\:,^som^y yi\:.^mti^^m.m-^^xn%m'^mf^'^mxm^ 

■t^rzib\Z. m.miZ^K>±J$.Vrzy'hyy)\^:t-u^^ry^^^^ (M(BF4)„) CO 
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M(BF4)„ nBFa + MF„ • Cl 1] 

5 r. n = 1 ^rzit2) 

^^ta^o^x^mt. m:M.o:>^mmm^xi}umt-r^:it^'^mx$>^o E.yyit 
n--^m:»7.(Dfei.mWimiti o ox:u±x^Ki. ^\mmm.^-f'^j^^<-r^rctb\z 

10 -r^yyit^miz^-ox. E-yyit^^mo-^^ysimmiZ'Z-mfsiumffmtsi^rc 

^^m\zidi-f^mmmm^m 

^J^OJ^ : 1 6 o'x:^± 

t5)Viy^L. : 2 1 Ot:jei± 

15 hD>^':7A : 2 6 Ot:U;± 

>'N'U':7A: 2 4 0'C^U± 

ffij^picjK-'^jSiifiSwiis^. :^^m\z^^>xm\^^^y yit^m<D-r^x 

itX huy^OAm^ 14 0 CC^T, ^Tzyy^tZ-^V OAitm 13 5 orST, 

ho>^'i7A«, gg^tfT 1. 0 0 ox:&.±\zm'r^tmit<^7b^^^'r^:it 
^iz^^^nrjii^K immm^&<T^i^^~yyit-!t-om<D^mmit.{^±-r^ 
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noT'D-trxtc-^ffl-r^. m^it. mm(DM^ti^rcmi^^miiii^rzy^u-t7.\z 
10 ^^^Tn^m-r^:ith'^m-c$>^. m.mvrz:=y yit:i^omit. m:^\z 

±m^yyi[:^^m<Dmmmm:^mt:^yyityi^^mmmi^mim\zj^?> 

if^')^vy^ xDW^mzj^smv. mwm,m^m^i''CKmznnm-t ^■:)3mz-D 

20 T&So s^oT, ±.t^i^mm(D\^mj3m^mm-r^:i^\z^ri^ m:it:f3m^m\^ 

cPDm(DmmM:tuy ^ >m^m'^vxm'^izmT^:i^f)^x^^o 
jimffoumnizi^x^t. id^^juymmmm^uy^y^-^t^c^m^. ^ 

tzit^ y:/y^>tLhiZl -zr^>. hy>7s- ^tz\Xi^7.-2--yj->^(D 
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10 ^tc. c^^±(D^vy >( y\t. m.mf^i^mz-m^'^^m-t^^cD. ^-sv^ 
\-^mmmnmz~mm'^^m't^n^-tuy ^ ycDii^-tfixh^^^^i)^. a -^u 

a^tci^b. mmm'piz^^-^'it^:tuy ^ >}i^«5~ i o oa«%(Djig 

^mmmitmziii'mxitu^^tiK ^m\z^y):tuy^ yoi^^^iz^ft^iz^mi^ 
•:^^y. ^v-^^ ^y^(r^^v n=7y -(yUE<r>m^m^m'ci\ii%. y^u^^ 
20 mM. ^uuhtsau. m\Li^^vym'<Di\u^y\\Lm.\\Li)(^ms.E-^m.'M.\zm\^^ 

25 0.0 l^ilTttftfeitSttjC^t^gt-^T^ BWi:-rS:^l/7^ >CDa^^fi^-5 H t 

y v\\Li^^^%iim\'m\z^^xTm\\zn. o -r^, ^^gfcCSB^^^o z. }=.i)mm\z 
^T^cvi, mz^-<^^o\z^^\^fz.-=yv\\Lis>'on%^'^mk^n^f^-t^mz 
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1 -y''t>X$>0 . m-^Um^^Z SrcDi^^lCti, *lJ0.20g/100g-:tl^ 

10 sr, 04:^-^7^ >(Z)a^fc:*3iiT«, a^M^tt- 1 0 o'c~+ 5 ot:, 
iif^L< o^c-H- 1 ox:<Dmmx$>^o z.(Dmm^K)i&m.xitc^^uy 
^ >^^(Dmtm:fymm-^ti^o —is. ^ti^Ki'^mzis^^tt^it^-hmu-^n 
-5 1 1 \zmmt'^^^Ki^^^(DmKii^^tim c 0 , jj? u u > d ^i^^^s 
m\zt^^o 

mfmN^i)^s^^mx\-i.±i^tic^'tvy ^ xDrntm-bm^tif. 

25 1 0 0 %<£r^fi£-r'5C: t*tpJtgT$>-5. 

:tuy^ yrt^jzf-^-onmiz^i^xit. fi^is^^as- 2 o*c~ 

+ 9 0*0, S?*L< «0 5 Or-e^So Sfc. a'&EE:^«0~ 3.5MPa-G> 
iff^b<«0.0 0 l~0.5MPa-G (DUiiTr^* 0 , a-&^F«1«l 0 5^-2 4m 
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(Cti. j^;i&®^^<h7^y'fl:^M!^«i:^- 1 0 0'C^±, + 1 6 0'CJg;^TO*SHT- 
ilEM^ii. hGSB^ C9] ClOD Iw^f cfc >5 fCr 1- ^ 7''l'^D/jN'j7i?^M 

lc:*3V^T 10,00 OcP (1 OPa-s) £AT~e*^ CI <h;^)W^ U Vi, 

izmm\^x^ii^mm^(DE,y yit-!t^^m<Dm^{zm'r^ z. ij&«-e#So 
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5 z.<D^orj:iskmmmizj:o = yyit^s^m^m^L-ftWi. xm (iii) ic^sv^ 
T, m:M.(D^m^^. m^itm^^iipf,ii^iz^y)Ki^m'^m^A^^^^<o-!i^V':f 
^u>. :tuy ^ >:tv^'^-f^a0^v:tuy ^ >^n^z.tmx^^o 

m:^^tM:^(D^mn:m\z^y)m^T^ctmx^^o z.(D^orj:-^^j^uy^ > 
10 ^(Dmi^mm<Dv^^\,t. Txiz±m^(Dmi^mmf)m^^nxi^>^<Dxm^\zf7 

m\Z. Hm (IV) {C*3ViT. X@ (II) Tf#;^5^h^7;P:tPJj^'iri!^Mlfi^ 

1 6 o~6 0 o'c<Dm.mmmxiam-r^ctizj:io. mt&^ c i {c^-r-s:jc5: 
15 -r. 

^m\^. ^yy<t7isom-^^yy<t^m\zmi&-^n^tmm\z. mtmitKJt^m'^ 
20 i^fpizmmr^o 

zLZLxmrniytz^itmi-i. xm (v) {c^fev^x, m^miz^k-^xmi^-r^^it 
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mmm^mm-r^tcib. xm (vi) {c*5ViT> •^n^nm'^i^rzE.y yit:!i<o 

mmmiz^D:$^nm^mm-r^o 

To^m^mizmmvxn'o 7t. 
<m.mvrc^y yit'^':7mi^7.<D!i^M:^m> 

y<t'^'ym^rcit^<D^i^^mtio)U'>^L.7i<.mmtKJt^-^'^^t. tsb 

IS K886 3-1991 <D-?i^^m^mm<D^mmizmmvTm\m'r^:itiz^ 
^i^'^M^m.^^(DT)i^ti'j7mmi;'^mmm-r^^tiz^':>x7i^om'^mm^ 
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2BF3+ 3 CaCl2+ 6H2O 2H3BO3+ 6HCH- SCaFa Cl2) 

m7x:m<Dm^'^)UittE.y y<t7j^^mmmt:Ji^ib^o 
10 43i.^Tfe, y ymt:^^mom^=E)iitf)^3 ^yyit-^^m 

(BF:,) 0?^^*SiS^$nTViSJli:&«g^.bfc. 

<^y yit^^m^^i^mm(Dmm> 
0 1: j^T fC'f^ j# b fz^itm \z . wLm±^ ^wmLu^^ibm^(Dm&:^)iit\zm 

15 ^fc. mz^iyTi^^m^-fyi. ^mf)mit^n^mmt. ^mM.m&.Txmm^<i: 
xs^w^m^Kft^izmLTco 

20 ^mi^fzo mim-r^y yit±m\t-r^xi^m.(DUM^m^^rco 
<mmm 1 > 

iE.y yif!i^^m(Df&m^^) 

25 %) 1 0 0 g ^ttijt^?)^, 2 5x:(Dmuxmi^^mnh-^^Wix, j^^nmum<D 
yyi\:^j^^A mm9 9%&s±. m)\m^tmm)m) 1.9 ig (^yyit^. 
om(D2 oi^^)u^^m) ^mmLx. ^mm.mrx 3 o^mmw^n-oTco 

izj:-DX2m\Z'^mL, mmm^^:^>^->' 3 >\z^K)m^^\z^m,Lrzo ± 
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^s:®:«r?>tfi©satoM$"^j?>/s:j^m, Slip i^fzyyit^j^'yj^'pizm.mu 
m-^nrz^yyit^^^mcomiiti 3.1 g/mg-y yit^)^^ j^x^^z.t. tmm 

M\z. 7':^>y'-iy3>iz^V)^mvrc^mWz'D\,^T. liT.OU'^V^^y 
10 ^-tCcfcDm^K5i"*ffS:fTo/c<h;i5, ^y y\Y.iir^'OmV:sL^)\/:i.—J-'y-VmW 

15 U5=-'j7Am (LiBF4) <D-a^(Z)J^a^ifi:!&>'«g^>$nfc:. 

~yyit^-^m^^m^wi^:ftyyit'j^^A^mM^xy^>uxmm'^m^ 

i^cDmrn^nrnvtztz.^. =yyit^y^m(Dm^mitmx;^K). ^m-^nr^B. 
yyitt-^^m(Di 0 o%-fymmvrcztt}mm'^nrz. Mtc mwmmz-o\,^x 
25 ^mm^mmzxmmm^m^n^rctz^. y yit^J9-^A<D^^mm(D^i)^ 

*fc, mmiz^^Rmi^::^^^^i^rc>>j^^)VjL-y'jvmm\zmitti)Vi^^j^ 

#^n;^fi7&>6 7';/miJl^'i7^©j^^^;i/it^^aiL. mmiz^^'t^^yyit 
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vitTi-^^mcD'd 6 %n^mtimmmpimt^^yvif^^m<D^m'^m^-v'^^^ 
<^mm 2 > 

i^y vit^s^m<D^mm^) 

%mmiX'mmi.rzyvit')^^Al^.QQe (6 9 4mmol) its 2 0 
10 mm, S$ 2 0 OmmOX^>UXiiMWM^|g|^(c:3'S5J«b;^Co ±l5®1?<£i&S 

1 Oml/hr {^y^ita^Omiil^Tl 6.5mg/hr) ^^ffiT^^I^ L fc. ttJP 
15 TV^§:ii^5iigLfc. 

\iiinmw-^t^^wm<D-=yyit-i^^m<D^mi)mm-^nrc.^.^-v^WL^m(D^ 
^\z\^m%n^rit:z^y yif^s^m(Dm\t 1 1 .og/ioog-:^ ^yYtu^^'^AT^-p 

* fc, m^t L ;t H :7 ft; 9^ ® L SJ«^J <Z) X ,^ HI iff ^ ff o 

2 7 ot:{cMi#Lfco ^nii^ibmm-t^^m\t. '^}^ii^n\^rzVJL^)vx.-^}v 
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W<^fifiS:?PSL/!:<i:C:5. = :7 «;/{b3j^'^m(^^#S« 0 . 1 g/lOOg-7 «y-ft 'J 5^ 

<mmm 3 > 

njs^j 1 iz^\^^TmmvrcE.y yit^om-yji-r-^- h^. ^yyit^t^^m 
<mmm4> 

20 Ti^^mjL'^)i'T)i'^-)vmmz^wvx^^'*)->^^^m.-^itrc^wi:m (^yy 
<mmM 5 > 

25 y yitTt^om(Dmm^^z^m.M^n^>ftmM^mi\z^-ro 
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* 1 









BFgCD 


BFa© 






(g/lOOg- 


mmm.mm 


nmmm 




(g) 


LiF) 


(g) 


(%) 


mmm i 


0.250 


1 3. 1 


0.240 


9 6 


mmm3 


0.250 


13.1 


0.235 


9 4 


mmm4 


0.250 


13.1 


0.238 


9 5 


^mm 5 


0.250 


13. 1 


0.238 


9 5 



<IIJS^J 6 > 

^y=i:-y'-j\^^i^Mmiz^K>m^Lx'^ibnrcKjit^m'^^ (^y y^t^^om^iv 

TO. 2 5a»%^^) $:fflVi^t5/6^S|W|1t{CbTH7 <y-fl::7}N'j7m(7)®«*3cfca^ 
nm^'ir-otztZ^, 1 3.1g/lOOg--7u/'fkU5^'^A0®««T^±(CH>'';/<t: 

15 s»c2 7 orojsiaT^fts-rs c i: 13 0: 0, ^m-^ntz^y yi[::^som(D 9 3 

20 <IIJg^J 7 > 
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-r V Z^'f- > 5 0.9 

:^5^>- 1 2 3.2 

z^7.^=f->-2 2.8 
h^>xy5^>-2 6.4 
^V^^y 5.4 
n-:/^> 11.3 
tl- 10 0.0 

<^ifi^J 8 > 

^JI««ll-e<§efflb;^37»;/<bU5^'^A 1 8.0 0 g (6 9 4mmol) Sr, ^JS^J 2 
TislfflL^7.5=->U;^^®!^M^Sg{C^«bfc, ±gHOlf<£2 5t:otm{CjNI^ 

nSJSgS(D7^Sl^^=7>;/'fbAI^'>^:^f7. (H7':/'ft:>i^'^m^SS7 0 0~ 9 0 0#:« 
ppm) ^ 3 0 U h ;U/hr (H7 u/^fb^O^CD^l^gfSSci: LT 7 3 mg/hr) (Ds^E 

^ ^ {c ® «|^5& $ nx -5 d t L. ;^Co 

iK-fz^^^i^l^afeLfc^, 5feJ««=©a»^aiJ^Lfco fe^75)^CJ6a'J^LycH:7^y'fb 
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<it^«aji> 

15 ^(^i£V>;i<i:/&?5ilf.$n;^o 
< it K«?iJ 2 > 

(H:7 «y'(t:3l^'j7^(;D®:«l^*) 

20 mmizLx~y yit^^m<of^m^n^rzo ^(dm^. ^y yit^^m^t 
o.9g/ioog-7 y^t:^ 'J ^ A(Dm^x^m^nxi^v > mM^Mmom^ z. t^m 

mmmi tmmizvx. E-yyit-^^m^—Mmuwi^rcyyiti^^j^A^ 
25 mmiz'Di^ximmm.m^ff^rz, n\mMmt:mw2 7 o'Cizmi^vrzH)^. mnn)^ 

# m o e» e M*^^ m $ n;t o 

<itlS^^aj 3 > . 
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(DiSm, H7';/'fb7}x'^m<£:5.ig/ioog-'>U;^7y;KDti|'&T®*L;t75^, 

Mtc. mmmz. mmn<Dm.nm\z^\^^xii'F-»7.i!jmm\^x\^^^z.}z^nm\^ 

E.y yi[:y)-^^m^^m^WLrzt^.t>n^iyot}yji^mMiz^^^x. 
ytm^^yt (ESC A) ^m^n^rchz.:^. mmm^iz}ityymt^^^mf)m 

;in^)«. ^MV^\ZzyVtiy)V^(D>'^y—)\^& (-SiOH) i!)^=y yit^^ 

mtKmvx, -siOBF2&tmm<DHF:»7.\z^mi^rzrzibt^^ibn. nm 
15 <mmm 9 > 

(H:7 •yfb^J^'^^O©*!^^) 

%) 1 0 0 g ^ffcjz,^^, 2 5x:<omm.xmi^^mnLrzvtmx. mmmtvxm 

iz^-oxzmz^m-^-^. ^mn^'rt} >y^- >- 3 >iz^iowmm^iz^WLi^rco 
25 ±mmmmzm.<\:ti)v>'02^yi(.mmt:i}u^x. wib^ ci 2] cDMi«i;s:ffli.i-5^ 
mmiz^r)7^mmmznmr^Byyityi-^^mmm^m^i.rztz.^. nmr^ 
E.y yit-^^mmmitmx^) 0 , E.yyit^^mi!}^^±\z^m^^-^nx^^^z. 
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10 Tt^^mtDV'y^L.^ (Ca(BF4)2) a!^<^j^a^j£7&^fiilS$n;S:. 

= >' f b 5j> m ® L ;t 7 -fk :^ ;U '> A ® ^ X 5^ > ^^If M 

z(D'^mx\ \i^iU'h^ib><D'^m^m.^\^. ^y yitt^^ymiz^^Brntm^ib^n 

i^(Dmm^nmvrzii:L^. ^yyit^^mo^n^mit^x^o. mm-^nrz^ 
yyitTT^^ymo^i 0 o%:fymmiyrz:it-/)mm.^tirzo wiz. n^mmz-Di^^x 

20 ^Mm^mmzxmmm^m^n^tztc^, yy<t:^)iz^^A(Di^^mm(D^ 
■f)mm^n. 7x:<Dmm\zm^Lx\^^^zt:fytm^-^nrzo 

^tz. mmjz^:b^m:^y.^muLrzi^jL^;vjL-y-j\,mm\zm<tti)Vi^OM. 
yi^mm^m^x. mt^2^(D^^^mm^n^^. y y^tyr^^m<D^^mt:m^rzo 
n<=>nrzim^iE,y ymt7t-om<Dmi^'Ej\^it^wmL. mmizmm-r^E.y ^(t 

25 ^^mm^m^vTztz^. yymiz-^^m(Dm^'E)iiti!)^3 : ix^^=.yy 

it-^'^mcD^W^tim^^ti. i^:r.^)VJL'-^)vmii^t3p\z^:^'t^=.yyitT^^M 
a«o.2 4 gT*2)C:t*tfijHjLfc. ^mmz^Thfxjfz^y yit^ 

^m(DQ 6 %n'^mi)mmm'^mt^'=yyi\nis^m(ommxm^x^^:L}i^m 

Wt^Z.t.iiiX^fzo 
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<mmm i o > 

^mmdX'^miytcy yit:fj}\^i^^J^l 8 .0 0 g (2 3 1mmol) 
5 2 0mm, 2 0 OmmO)7.7^>U7.mM^m^Wz^mvrco ±U(D^^m. 

m.2 s'com.mzmwh. mmmQ ilmm\zE.yyi\:^i^^m-yJL^}VJL-^^- 
lOmyhr iE.y yif!i^^mtVX 1 e .5mg/hr) (D-^m^Xmifs^LrZc 

mi^^cD^y yitt^^mmm.itmx$> o , E.y yit-^^mif}^^±\z^m^^-^n 

mnmi$^^:^^ibWLmo:>E.yyit^K7m(Di^iiit)mm^ntimAx^nmm(Dmii!^ 
^i¥±vrc. ^mmm<D^m^^±Lrcm. ^mmm\zmm^mf^i>x^mmiz 

15 E.y y^t-t-^mmm^mm(Dmmto:>m^7^i^r:imm. %^L'tiyvitts)iiy^ 
2^^^z^m^n^nrz.^y -ji\:i};^^m(om\t2 2.Qg/mg-y-jiti:i)Vi^oh,x 

^c:5, ^mm^ tnmzyvi\:ii)V>'^j^^^xS^V^y)V^U'!i^^mi:}}Vi^ 
±.U<D \zvx^y V it-ts'^m^^mi^tzy y }Vi^^ j^<D%^m\z. 1 

mi/^ (.mm-^m) <Dm.mxm.m^m^\^. %m'^(Dm^.^m^i.xwLm^ 
25 ^\zmxhrzo 

momm^nmvittz^b. ^y vitTts^m(Dnmm\-t 0 . 1 g/ioog-:7 vit-^)^ 
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36 



<mmm i i > 

•^/mt L.T0.2 5«s%) ^mi^^rc\^f)^t, mmm9 tmmiz'Lx^y^yit^s 
<mmm i2> 

15 ■^^mx.^)\^Tj\^:2-)vmmzm^vx^^-^>^^'^m.^'itrz^mm (=yy 
<nmmi 3> 

20 T, y y<t^^m<D^m^^'csm.mt:n-:>ftm^^^2iz^to 



2 





BF3C9 

S AS 
(g) 


BF3®^«P» 
(g/lOOg- 
CaFa) 


BF sCD 

(g) 


BF3O 

(%) 


HM^SJ 9 


0.2 5 0 


2 1.7 


0.240 


9 6 


HSfi^Jii 


0.2 5 0 


2 1.7 


0.2 3 1 


9 2 




0.2 5 0 


2 1.7 


0.2 3 5 


9 4 




0.2 5 0 


2 1.7 


0.2 4 5 


9 8 
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5 <mmm i 4 > 

•^^rci^m.m(Di^i:>o\z. c^^mmM'^<^^(D:tuy ^ >f^^^E.y y^t^^^y 
my :c y -jm^mm^z^om-^vm^nrc^stsm^m (.E.yyit^^^mtv 
TO. 2 smmx^m) ^m^^rzi3i:^^tmm\zLx^yyit7i-^'ym<o^m^^zs 
10 m.m'Sin^rctzL^. 2 i.ig/ioog-yyitiojvi^OACDmMm'v^^iz^yy 

mz2 7 ox:(DmWi'vmm-r^:it\z^r)^ f&m-^nrz^yyif^t^^mo^d 3 
15 nmit7iim(Dm'^m'^mm^M<D^izm±-r^, mmi^9<Da-^^j\^y.^u>. 

<ll]6fi««J 1 5 > 

20 -;i-^g#:Mit{cj:oa-&UT#e.nfeR^&^-&# (E.y yitn-^^m 0.2 sas 

2 1.7 g/lOOg-7 •;/<l::^;U->':7 A<D®««T^^tCH7 'y'fb>}^'^^^®«l^*-r 
M13 2 7 O'CcOfiJiaT^fflS-rsci.hfCctO. ®«:$n;^c=7y<b7i^»>m0 9 6 

25 x-^mnR-^nrco 

<^M^«J 1 6 > 
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^■mmd-cmmi^tzy yitt!)V'y^JAl 8.0 e (2 3 1mmol) 7.y^>U 

3 0 U h;U/hr i^y yitt^'ym(D^i^m.M7 3mg/hr) (D^M-V^P^izmm 
® ^ nx -5 C <h b fc. 

10 Dm^^^^<b^M(D=yy<\:7i^^m<Dmmmm'^nrzm,^-v^mt:i^±\^rco 
miii:»y.<Dm^^w±vrcmi. %mmmz^m^mf?^i^x^mm\zi^mvrzmm 
mi$^^m,mm^vrzWi. itm'^<Dmm^mMvrco $>ib-A^cibm]miyrc^yyi\: 

15 z.(D^oizvx^^nrc^m<mizMi^x. mmmmm 2 tmm<D^mxmmu 

mmm 9 \z^\,f^y yit:^ )\^z^^ A(DRt>Kt iz. itmm 1 -ett^ 7 ^ u n - h 

u;i^S-&#;^ia^L7:cfilttj^(D|wim«s^«b}taj&^tt, mmzLx^y^ityr^ 

20 ^m(DmM^n-Drzo 

^y yityi-som(Di&mm^^ibrzt:i^2.ogymg-^^^x$>io . 

<itmm5> 

(=•7 yif!i^om<Di&m^^) 
25 ^mm9\zi3i,^x. yyitti)Vi^^j^<Di^t>Knz. m'E)\^m<Dm^my yitti 
•j'^Ao.ssg i^xvrzByyit^^^m(D4m'e)^n^&) ^mtnhrzi^i)^ 
wim^zvx^y yi\:n^^m<D\^m^n^rzo ^©^m, 4.7g/ioog-y-/'fb 
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<i:mm 6 > 

mmmQ^z^^^x. y yitti)Vi^'yA(Di-^t)K)\z. mMm<Diyvtiyji 
1 . 1 5 g ^mmvrci^^^it. mmm 9 tmmzLx^y yi\:-!};^^m<D^m^f7 

10 ofeo 8.5g/l00g->'U;^jy;K^§'J^-C®«Lfc;«>^. W«lffl'4'(c:iSlll 

^«T:$^'7t (ESC A) ^tff<£fT-:3;t<i:Jl^. i^mM^^Zlty y m t^fi^^ m:^^ 
-r?^i:t:>-^> ®«^lc>'U;^7y;U<4^(7)'>^y-;P^ (-SiOH) ^^^y yitTi^"!? 

mtKJt^vx. -siOBF2mtMmo)HF ff7.\z6^Mvrcrzif)t.^x^n. nn 
m'^mt^^yyit7i^'ym(Dmmtmmx$>^z.i:^m^i^rco 
20 <nmm 1 7 > 

(H {b 4^ 'i' ^ CD 1^^) 

%) loog^ttii^, 5 o"C(^1itaTit#*i^J^L<;^^^^-e, K^^JtbTrtr 
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^m^i^-^ntc^y yit-^^ymo^miti o.sg/ioog-^y'fbx hn>9-^A'v$> 
M(c, y'tjy^'~i^3>iz^Ki^mLrcmmmz'Z)\^^x. i^T^^u-^v^^y 

15 jl/rtajJ^-^mx ha>5=-'>Aii (Sr(BF4)2) <7)~a^<^^^^7tJi^5SiS$ ti;fe, 

20 fe>^x^;i/X-^;i.t$?^tf'lc:^AUfeo 

^y^b'J^'^^c^ 1 0 0 %7&^iei«bfec: tj&^il^^nfe. ^-^i^mz-o^^-z 

c^^*^«^^n, Tto'^WiZ^TtXyXx^^z.b.mm.'^tifz.. 
^tz.. i:s^m\z^^umii7.^m.'^\^fzv:^j')v:2L—^)vmmzm\L%)\^iy'^h. 
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yit^^om<D9 5 %mmmf}mmm'^mtsi^y y it-t^^m<Dmm-vmwv^ ^ z. 

<mmm i s > 
(^yyitn^^m<D^m^^) 

^mmi 7X'i^mi^rcy yi\:y.hU>^^Al 8.0 0 g (14 3mmol) ^, 
10 11^2 0mm. 2 0 0 mm07.7^> UX^^ffM^^tC^^ U^. ±i20Dt= 

^ 5 ox:<Dm.mzmmv. mmmi ? tmrniz^yyit-Ji-^^ms^x.^juji-y' 

%) $rl0ml/hr .;/-f|:7jsr>p^ t LT 1 6 . 5 mg/hr) (D-'^mmxm^Vtzo 

iiinmi^^(DE.y^yit^^mm&itm-v^K>. E.y yit^'ymyfj^^^^iz^mf^^ 

iiiami^^t)^^mm(DE.yyi\:^som<Dmm7bmm-^nrcmj^.x^m.mm<r)mii^ 

20 =yy^f^^mmm^ii^m<Dmm^(Dm^ii^tbrcm^. ^mvrzyy<t7.hu> 
'^'y2^'p\z^m^n^nrz=yyitn^^m<Dmiti o.eg/mg-yyitT. ha> 
^^yAx^^fzo 

^fc. m.^i^rzE.yyi\::-!i^^m^^m^WLrzmMm(Dxmmifr^m^n-orz 
^mm 1 7 iimm\zyyitxha>^^A^^zs^h^y}V:tu7i^om 

3 0 o^\zmmvrzo mn^^i^^m-r^^mit. ^fe}^spufc>?x^;i/x-7=-;u 
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7i^mm^i}Q7ix. mmmi 7 tmmz. y^mt^omo^mm^m^tztz^. 
E.y yit:!i^^ m<Dmmx$>^z^. ^^'cs-jji'^)\^ji-y^)\^mmfp\zw^t^= 

Thh^ti^y yit^^m<D 9 9 xn^mtimmm^ws^^y y\tn^'^m(Dmmxm 

iR-r # ^ d <h ^?SIST^ C 1 75«T#7t. 

<mmm 1 9 > 

15 itt-^^My 'y-vmw\z^-w.\^'T:^^-^y^^^Wi^^rz^m.m. (^y^it 
<mmm 2 0 > 

mmmi 7\z^i.^x^mLrcE.yy<tt^^mi^jL^jvjL-Ty-h^. ^yy 

yit^^mthx 0.2 5mm%) ^m^^rzi^f)m. mmmi 7 tmmzLx= 
y yit^^^mo:>mm^^umm<Dmf^^n'orc. ^^^mziZTjk-r. 
<mmm 2 i > 

mmm 1 7 \z^\.^x. immMm(Dm.m^^(D^t: 3oo'C7&^e>4oo'c iz^m 
25 UT, y yityt^K7m(D^m^^zsm,mt:n'orzi^^^^3\z^'ro 
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U 3 





(g) 


(g/lOOg- 
SrF,) 


BF3O 

(g) 


BF3CD 

(%) 




0.250 


10.8 


0.2 3 8 


9 5 




0.250 


10.8 


0.2 3 0 


9 2 




0.2 5 0 


10.8 


0.2 3 6 


9 4 


^mm2i 


0.2 5 0 


10.8 


0.2 3 8 


9 5 



<^M«ni 2 2 > 

=.y vit^^m^^m^^-^^ z. t^i-v^r^io 

15 3gC3 0 OrOiiiiaT^S-rscitlCi;*?, ®»$ti:/S:=7^;/{b7iN':>3^(0 9 3 
20 <^»J 2 3 > 



wo 00/26261 




PCT/JP99/06020 



<lllfS^J2 4> 
10 (H7^;/'fb>l^'^m(7)©«^S) 

*M^J 1 7-Z?^fflL:'t:7-/fb7. hn>^'>A 1 8.0 0 g (14 3mmol) 

15 ~9 0 0#:^ppm) ^ 3 0 V y h JU/hv (^y y^tyi^^mo^i^mMtVX 7 3 
mg/hr) co?^«T'«=l^tcgSjl$iJ;to tB □8li^'=f OH 7 'fb^ti'^miSSfi^T^ 

^mmcDmrn^m^Lfzo $>(E>^^i^isbm\^Lrz^yyit 
\zmm^^^nrz=y yit^^'ym(Dmiti o.sg/mg-y^yitx hn>^oA-v 
25 z.<oj^^izv-miE>nr:Lis^mmzmLx. mn&mmm i s tmrno^rnxmrn 
<itt^m7> 
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<itmms> 

mmmi 7iimm\zLx. E.y yit-^^m^—Mm^WLtzy y<tti v ^ a 
^mm\z-D\.^xu\imm.m^n':>rzo ijamum^mws o ovizmnvrz^^. tan 

■^z.x\ imum^^>^iz±^-^'i^rctzL^. m7 o ovnT&o^muizmi^rc 
i ^ jc m □ e> e M^^^m $ tife, 
<]±.mm 9 > 

(~y y^t^^moyj&m^^) 

1 7 td^fev^T, y y^t:^hu>^'yA(D^tDy)iz. mn&cD^yotiifji 
2.3 2 g^m-bavtci^-fy^t. mmm i ? tmm\zvx^yy'(t^'ym<D^m'^ 
n-Dtz. ^(om^. ^y yit^^yM^ 4. 2g/\oog-iy^) :^y)u<Dm'^x^mvrz 
mm^^izmrnvtz^y yif^i^^m^^^mm-^n. K^^^c^is^iciidt 
mm^-^titzo Miz. ^mmiz. mmmo^mmzi^i^^xuF T^ttmrnvx^r^^ 

E.y y<t^^m^mMUi^\^rztmtDti^>'^jii^jvmmm\z-D\,>x. 
ytmi^^^ (ESC A) ^iffr^ff^fzt:!^. mmm^izityymtTi-s^m^m 

•fy^mi^^-^nrz. 
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<mmm2 5> 

%) 1 0 0 g^fti^^^., 5 ox:<DtsiaTjtf^^iiijf UT^t^MT, inm^mum(D 
yyit/^^j^A m&9 9%u±. mf\mi\:^m)m) 3.2 3 g (=yyitvi^ 

iz^-DX 2mizi^mL. ^w^^^^t!>y^-iy3>iz^y)m^^\z^mLtco ± 
B&^mmzmt:^)u>^^Ayi(,^m^mxx. mie^ ci2] (Ds;«j<&fflii-5^>tff 

sfc, ^y^it^'ym^^mumvtiyyitJ^voj^^mM^m.mvxxmm 

25 ^:J^W^fT-Q;^tC^, :7u/'fl:A*U':7A (BaFg) ii^n'rh^yji^u-^ry^ 

^-^v^Am. (Ba(BF4)2) <DrLmm(Dm^mmif)mm-^tirzo 
E.y y<t^^om^f!SLm^t^vrcyy<t/'^^j OAmmm^xy^>uxmm'Bm^ 
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mmmtmu^zx^^\EiifT^^^n'^fctz.^. y-jitn^) ^i^om^mi^o^^ifi 
mm^n. 7t(Dmm\z'^7t\^'i:\^^^z.ti)mm-^nrz. 
^tc. miz^^m,m:ff7.^^i^vfti^:r.^}iji-y')ummizm<tt})\^i^OA 

yyit^'ymcDMm^mi^^n. z^x.^^jm-^jimm^^z^^-r^^yyityt^ 
^mmito .2 4 0 gxs5^z.ttmmLrco ^©^^^ mmmzi±i2^/vrc^y 
15 yit^'i^'ymcDQ 6%m^m'fymmm'^muE.yyi\i-!i^^m(Dmmxjei'\^x^^z 

<mmm 2 e > 

20 mmm2 sxmmLTcy y^tA^j^Ai 8.0 0 g (losmmoi) 

2 0mm, 2 0 Omm07.^>U7.mn^mm^iZ^mi'rz. ±IS(^W=& 

5 ox:(Dmi§iizmi^L. mmm2 5 tmm\zE.yyitn^^mi^jL^jvji—T-^- 
h ^ > ^ ^'^WL-^itrz^mm. (By y<t^-^mt 1^x0.2 5mm%) ^ 

1 Oml/hr (H:7-;/{b*':7 9^«i:bT 1 6.5mg/hr) (D—MmmX^mLrZo ffiP 

xi^^^zt^m^i^rzo 

w\z^mm<^^mmi'> ±m^mmm(Dm^^^mi^■vx^^ib s 4mmmz. ta 
nmi^^^^ ibmm(DE.y yit^^m<Dmtii-^mw&-^nrzmj^x^m.mm<Dmm^ 
i^±vrzo ^WLmm(D^^^^w±vrzm. %mmiH\z^m^^mvxm^MizH 
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L,^(D-m(Dm^Bm^-^mm-^nrz. 
±m0^z)iziyXE.yyi\::!t^^m^^mLrzyyit/'^v ^^(D^m'^iz. i 

%f>isbibtiu<tsi^^x%m'^(Dijm^z^mmx^mfrzo ^(d^. ^Mvx^m 
"^(DMrn'^wmiytzt:!^. E.yyit7i^o momwmu o . i g/i oog- -7 ^> -fb/t u 
15 ^Ax$>D. mm-^ntz^y yit^^^moQ 9%7f)mMi^rzz.tf}mm-^nrzo 
M\z. immiz^^mm:fS7.^^mL^>^jL^j]^jL'--y^}vmm\zmitti)v->ry/^ 

Ti^mm^uaxx, mmm2 5 tmm\z. yymt^^m<D^mm^m^ftt:i^. 
^yy<t'!i^^m(Dmmx$>^z.t. i^^z^i^jL^jvx-y^jvmm^^z^tE'r^E. 
y yitt^^mcDMiti .3 3 0 sX'$>^z.tt)mm'^nrzo touM. ^mm\z 
20 itji^/vfz^y yit-^i^omoB 6%m^mf}mmm'^muE.y yit7i^^m<Dmmx 
m'\zx^^z. t ^m^r^z. iii)^x^rz. 
<mmm 2 ? > 

it^omyj^y^-hmmz^mvx^^'^>^='-^-^m.-^'i^rz^mm (~yyit 
25 •!$^^mti.xo.2 5mm%) ^mi^^tz^fi^t. mmm2 5tmmizLxE.yy 

<^mm 2 8 > 

mmm2 5\zm^xmm\^rz^y y^t-t^^ymi^ji'^jvjL-y^^—h^. E.yy 
it^'ym:L^)iT}in-ji^mz^%i.x^^D->r^^^n-^^rz6^mm (=y 
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<mmm2 9> 

5 LT, yyit^sr:7m(D^mii^nm.m^'ff-orzmm^m4\z^ro 



^ 4 





(g) 


(g/lOOg- 
BaFa) 


BF3CD 
(g) 


BFa© 

nmmm 
(%) 




0.2 5 0 


7.7 


0.2 4 0 


9 6 




0.2 5 0 


7.7 


0.2 3 3 


9 3 


mmm28 


0.2 50 


7.7 


0.2 3 6 


9 4 




0.2 5 0 


7.7 


0.2 4 1 


9 6 



mm\^rcmzs!!imt^:»7.\t'r^x^yyih^s^m(Di^m^^wvx\^^^:it^ 
<mmm 3 0 > 

'^7 ^ 7 oL y j« t;:^o*^UT#^ nfc^K^S^-^*^ iE.y yit-t-^mt 
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<mmms i> 

7 . 8 g/l OOg- 7 y itn U A O^K^aT^^ tCH yyit^s^m^ ®.m^^t ^ 

10 xfim^^^tz. 

-So 

<sisa^j 3 2 > 
15 i^y yit-!^'ym<Dmm^^^) 

^JS^SJ 2 5'r^fflL7t7-y<b;\*U'^A 1 8.0 0 g (lOSmmol) 2:, |liS««J 

20 9 0 0^^ppm) 0 ^) y V)VlYix (.=.y vi\:^K?M(D^^mm.tl.X7 3 

mg/hr) co»ftft-TrWi^lcrj?t®$it;to mPtift#:4'<7)H7 ^:/'fb7K'^^^i^Ji^Tab 

j^^^*:^^^i^5feufc^, ^ftwoas&ifis^ufe. 

%W-&titz^y -J WLit^tina^mt 7 . 7 g/l oog-7 'fb a U at?^ ;to 
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<]^tmm 1 Q> 

mmm 2 s ic^s ^ 7 u/ -ft: a- u >^ a a^ft^ 0 iz . h:^m 1 r^wu-h 
<jt^^^!i 1 1 > 

3.2 3 g^miJal'rcl^f}^. mmm 2 5 <^:|pl1t^cLTH:7«;/'^fc3i^'^7^C!)®«<£: 

mm^-^tircc m^z. ^mmz. mmm(D^mwzi5\,^xHF:f^7.:fymmiyX\^>^ 
15 z.t^mmvrco 

(ESC A) ^*ff^ff ofctd^, ®3t^Jf{C«•7^ym<i:5}^^:7i^;&W 

20 c:ne>Ji, ®«^{3v^U;^7'5r*;m3«0'>^/-;u« (-siOH) ■m^yv\^T^'^ 

<^mm 3 3 > 
{its u -r V ><7)a-&s;«c) 
25 ^%u.mrfx. ^w^m}^\z^m^nii\^x^wm,m^v'^^^>\^Qg-%i 

2.0 9 g^SAU, 3 0^rB^^b<^*?iU;:j:75^?>m^-S^&^fTofc. 
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M'^^J'l^iz. yityi'^Omi^Ji^)\^x.-r'y-h^^^^•^nrzRJt^^^'^- 
u^) 4.5 9 g (h:7 •;."fi:^r>*o4 ^mmLx. so^mm 

n^-r^E.y y<t-^^mmmitmx$>K) . E.y yitt^om^^^^izmm^^^-^n 
xi^^^z-t^mm^-^ntzc w.iz. Kit-m-^^iz-oi^^x, isx^ hif^y ^ — 

10 ^m^mmLfztZ^. =.y y<f^Omz^X.^}Uj:.-'r^-hmi^(D^Xm\Z^ 

^ -r ^ V X 5=- ; w X - X ; P ± fi ^ m $ n o 

M ^ ;S ^c;^ t w M L -f y :/ 7^ > © ^ « *5 J; DC ^ ^ b 4? u y ^ > o ^ ¥ ^ 

i^ibfzo 

^m-^nrzE.y yit-!i^om(Dm\t2 i.7g/mg-yyiti])\^'>^Ax$>^:it-fy^ 
mmvTzo 

^fz. ^mvrzE.y yitTi-s^mffmmuw-^tifzy yit:^)Vzy^AmmMiz-D 

20 (.^T, X|,^[slW:9-tjf^*JSib;^::<i:;i^> y ^^/'fkP^JJl/i/'^ A (CaFg) *3ctt>'cay 
>;/'fbil^'ym:^;i/v'^A:^ (Ca(BF4)2) a!^<D^a^ig3&^*5S^.$ tl/c, 

E.yyi\:t^om7!)mm^^-^tirzyyitti)ii^^Am.MM^7s^>uxmm'^ 

m<Dmm'^\zmmiz^-ox^i\^^nrz>^x.^)Vji-'r}vmn^\zm'Xvrzo 

:i(^'^mx\ i^n:fy^ib(Dmm^m.m\^. E.yyit-^i^^miz^^Bmm'^ib'bti 
f^<u^^x\ imrnvtz^momx^mi-ft^^ ^(d^, }^mvxm^nw(Dmm 
^nmvtztz^. E,yyit^'yM(D^wm^tmx$>K). ^mi^tz^y y^t^t^Kj 
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Uizxmmm^m^mmLrztz^. y y'ittiji'^^A (caF,) (D^^m^(D 

^Tz. mmiz^^m.m:^7.^mi\sLvrzi^jL'^)i'jL-T-)ymmiz'Di^x, mm2 
5 mo^^m^^m^. y ymt-^^m<D^^m^m^rz. n<bnrzmii^ibyym 

^5, y y^tn^^m(Dmi^'Ejvit^^3 ix^^^y vit^s^m (BF3) ©j^ 

10 mwmmf)K ^m.mmtW^mrz'^%. mm'^mtmw<D'mm\z^\,^x9 b%u 
^(D-mw^xm^^un^^iz^mmi^Tz. 

mm^^m. ^^xsmm'^®^Lrzmz:i^vy:b^^c-]<iu'R7.^'^ V)V(Dm\^ 

(TMS) c^t: — i^tC^-r^-fk^S^^ ppm TSLfeffi-eag>S. 1.0: 
1.0(D^:;i/itT@B^L3tH7<;/<t:7j^'^^vX^;L'X-7^;P^g#:T«, ^'C-N 
MRSiJ^H*5ViT, 12.9ppin t6 9.9ppm (C 2 2^(Di^X5^;i/X-T-;i/Oj^ 

isb^n. K}tmtm—(D^)V]t^^^i.T\^^^cii7!)^M^^rzo 
&^^^mznu^^mm(D-i V ^ > 1 o o gsrttji*, y^x:3m^m, 

25 J^LT- 2 5'CJc{I^T^75:;&t^, < V ::^5^> 1 0 0 g ^frfefc^ggl^JZ'tt^s&U, 

^^T, 1 HJgc^^KJE&TlHliK. Si)SSSlU;/5:=>'':/'fb7l^r>^>?X5^JWx-7=-;l^#t#:^ 

JK;^i^Tf*> 1 iHii <h|wi^ll{c:7^;/'fb;^;Uv":7A4.5 9 g (h:7 >:/'fb5^^'j7m(D 
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to 



mm 






(%) 


1 

4 


9 8.0 

9 7.7 


9 4.7 
9 3.8 


9 8.5 
9 8.2 



<mmm a 4 > 

4m'ejummm) ^mmvT. mmms s tmmiz^m^n-:>tzo ^mWi\zmm 

15 f\^mt:^ibrzo 

~yyit^^^m^mmm.mt^^(Dmmumit2 i o'CTS^e, a 2 o'c{c^hlt 

fro /io 

20 111 ma tm4iHig(D;S;&iz*3tts-r v:/^>o!)^{t:¥, jj^u-f v:/7=->co 
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6 









(%) 


1 
4 


9 7.5 
9 7.8 


9 4.1 
9 4.8 


6 5.3 
6 3.9 



<mmm 3 5 > 

itmmm3 4tmmzn^rco 
10 ±.m(DE.yyi\:t-^^m(DmRmi^'^3\smK)Mhx. mm4m(Dm'^KJt-^n 



^ 7 







:^u-ry:/5^> 

(S«%) 


(%) 


1 
4 


97.9 

9 8.0 


9 4.1 
9 4.0 


9 8.3 
9 7.1 



15 <mmm 3 e > 

fg#:MiR^bTH7'y'fb7|>'i7^Xi57y-;Hg#: (l : l^^ejvnmm) 1.6 9 

KmmTWi\z. mmm3 3 tmmizyyi[:ti}i'>^^jU4.5 9 s {=yyit^ 
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5 ^8 







. (fiS%) 


(%) 


1 
4 


9 8.2 
9 8.1 


9 5.1 
9 5.0 


9 8.5 
9 7.4 



<5lig^J 3 7 > 

-r y >^i5'>sr^«i<hLx, iijs«ai3 3 ti^<ttc<yy^>(Da'&^fTo7to -r 
T^c^D-^, y'::^i5'>T^f?t;t-r y::^x>2 o o.o g -7^x31^ 

(1 : l^jPf^Sotl) 1.6 4g^gAb, 3 0 5i'rB^?S[U<Mi^iU73:7&tea-&S 
a-^^K^E^^rfrU, H 1 lHlg<i:m4ia@(DR^£;(c:*3tj-'5-r y:/7=->0[>te{b^, 7}?iJ 



^ 9 





fe<b^ 


7}^u<yy7^> 


(%) 


1 

4 


9 8.2 
9 8.1 


9 5.1 
9 5.2 


9 7.9 
9 8.1 



20 <ite^^J 1 2-1 6> 

)kMim \ 2-1 6 ^n-^^nnwijs 3-3 i\zii^\^^\w^Q^m.^^^^t. 
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5 <Jt«^«?lJ 1 7> 

10 ^?bm(Dm^:iii-^mm>^tirzo 
<it^m 1 8> 

3.4 3 g (^SAUfeH:7-y-fb'J^':7mc^4f§^;i/;ffi^») ^miaVtzl^A^^i. m 

15 it{CUTH7';/'fb*'>^CD®*^fTofe. -ecD^m, 4 . 7 g/lOOg-7 -/'fk;<7 U 

mmm 3tmm\z. E^yyit^^m^^-mm^w-^nrzyyittio^Am 

20 ipE-y yitn-^'ym\z^^Bm-f}^i^t/viimibt}rLUi}^-^rc. 

t^^^^mnizmmfjmtii^nrco 
<}t^m 1 9> 

4.5 9 g<&^JDL;t{a7!)^i, USS^JS 3 «h|WI1t{c:LTH7 'ft:>J^'^7mcD®«<& 
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^tt^^Tt (ESC A) ^^^mm'^ttiiz^, mmM^\z\tyymt^-^m-fy^ 

m^'EJV]t2 : lT#^bT:feO, E-y^ift^Om (BF3) 
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